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PURPOSE: To obtain a super-thermostable protein 
having protease activity, a gene encoding the 
super-thermostable protein and a super-thermostable 
proteasome. 

CONSTITUTION: This protein has protease activity and 
super-thermostability, and consists of proteins of the 
following A and B. A: This protein has an amino acid 
sequence of formula I or a part thereof. B: This protein 
has an amino acid sequence of formula II or a part 
thereof. The gene encodes the protein A or B. The 
super-thermostable proteasome has activity of 
hydrolyzing succinyl-LJeucyl-L leucyl-L valyl-L tyrosine 

4-methyl-coumaryl-7-amide, gelatin and a soluble 
reduced lysozyme. 
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Met Ala Pbe Tol Fro Pre Gin Ala Gly Tyr Asp Arff Ala tie Tbr 
5 10 IS 

Vol Pbe Ser Pro Asp Cly A15 Len Phe Cln Tat Asn Tyr Ala Are 
30 S 30 



lit Gly Scr Cly Am Ase Tar AJo Eel Ale He Pbe Clo GIu Lys 
17© . 175 ISO 

lyr Arff Asp Asp Bet An Leu Clo Asp AU He Ser Trp Leu 
IBS 190 



Ttr Tbr Tht Tnl Gly lit ly$ 7*1 Lys Asp «y VU Vol Leu Ms 
.- * . 10 15 

Ale Asp Tbr Clo Ala Ser Lea Asp Bis net Vat Gto Tbr Leo Ass 
20 25 30 



Asp Ytl Tyr Tbr Cly Ser Lys lys Tfll Glo Vol 7&I Tbr lie Tbr 
170 ITS 180 

Lys Asp Cly Bel Lys Glo Clo Pbe Vol Vsl 
185 ISO 
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(57) [Sff>] 

a. a : wpmvmwm^ 1 t^ft57? ^ mw&ix. 

tt^oD-gUfc*-*-** W^SC. B : E?iMoiajFiJ#^ 

tis=.}\,- i ..vi>( <>;i/- L .n^ '>;i/-,,.Mij;i/- L .fD 
^>>4-^^;i/-<5'T'J;i/-7-7'^ K> -t?^>, & 



(3) 
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L L V Y - M C A#IS?iS14fc *f „ 
[0 0 0 5] ^W#6ttttI»MS7 , ny7--e*«* 

WfJMSXD^TV— A££g-r6c:i:&ii,v^bfc. S 

» h^e.fcSChfcjlV^bfc. — 

— if jgflEJfc J: o T b fc . — » fi V 73- - 9 h © 

SDNAS^U 7U-7kUfe. ■ebTSiiBiST'P 10 

[0 0 0 6] «T> *«W*HC»«BfcS4WrS. #35 

tt**BSt- & *> t: d -d y * * m £ js -r ?> st** a§ v > s c 

t^T-^s 0OiK^P3y*^ 7';a|-^DSM36 
3 >y*^ jtf^-lf-f (Pyrococcus woesei)D 

SM3 7 7 3£ffll^3;sfc#-e§?.o fc*>\ ^Mltt 20 

h ^xM^a^l/VGmbH (Deutsh 
e Sammlung von Mikroorganismen und Zellkulturen Gm 
bH) JiiJA^IIftHtt-C**- 

[0007] ctve»©s««tt)®iiiimiS7*D7 i Tv-A 
«aBS^mm«**9A^n^h^7-f-cD«i^& > ^ 30 

*«P£4 , tf>£!0!*-7AT-fc3 ; E>' (Mono) Q (77^ 
v^TttSi) ky/l/5a*5A-Cft4-l:77f (Se 
phacryl)S-3 0 0 (77^'/7t») fcffl^S^i: 

#-t-ts. »«oa«i:&sBsRatt<Da!i«*a5i:b-r 

ii«i«SSi:tt2 0A£MOLLVY-MCA^ 
V\ 2 OmMbU^ (Tris) -HC1 (pH8. 0) , 1 
mHE DTA, IbM DDT (WT, TEDtBSI") *T 
0. 1M C a C 1 s 7 0 "Ct 3 O^HfiJS^* 

fc^ £J&*fc©l/3m©2 5%S£8f£;ao;tTSJS£f? 
±£-fr> Bj6ttfi3 5 5nm-C 4 6 0nm©m#&aijjrr S 40 

EDfc0*>£ lMONaCligS5Uffi$:i»(tntf«t<x 
t7r^iJ;i/S-3 0 0©SHMttTEDi:0. 5M 

©NaC i*in*.fct>«DJb*ttJf'e&*. 

[0 0 0 8] C-5 b-CJSSSjbfcrn^^V-ACDgS^b 

( i ) fwa 

*&W<D7V ?T V- Ali L L V Y - M C A ZtUfrftm 



*SKRZ7- 1 8 4 6 6 0 

4 

(2) 

&ttt£ LLVY-MC A *ia*»J» bT*«-r 
57-7;y-4-^fMviJ> (ttT, AMCfcB& 
1") ^^filtT-«a^-?.Ci:t«t (3 9!l^bfeo 

©K*4**l 0/ilCTEDtSHfl/fc2 0/zM LL 
VY-MCA, 0. 1M CaCl a 140/zl^iD 

7 0*CT-R*S£-&3. 2 5%ffgi5 O/zlfciOiT 
fi(6*ff±**fc*, I6jgifcg3 5 5 mat 4 6 0nm©i| 

«14{±felT©«tdt:bTa!l^bfeo 0. 2%-t?5^>, 
0. lMCaC 1, ^trTED{C»^|gaS*D^, 7 
5'CT3 Ofl-IHSSS** £©,KJE&**&SDStf'JT* 
'J JUT K F ^Ml A»Hr (WT, SDS-PAGEi:BS 

-r) -eMifc. i onmoioni^saTSuy^- 

A^fcO. 1M CaCl a £^*rTED4»-C-£jcS 
*©£jfc*&^*/iy*CieMffi*5A 

8> 7 0*C^43V^T^7^>SVRlS14S5c>jy^-A 
*SD7k^l?bfc. 

[0 0 0 9] (3) ~ (8) K^1-»3RfSStt#K: 
3s£ ^V^IS *) ±IB© L L V Y - M C A £ ? i, 

mtt&rc w%. b t ©-e s 0 

(3) sass 

**fc«*-eLLVY-MCA©4M*«ttfc»fcbfc. 
^g)7P f7V -Aaa 1 tc^-r J:dK:p H 8 Kti 
.^4 0*0^9 ox:©^-erStt*^^x -€-©S®SS 

{±7 0'Cftt>9 El{i*^B^tC«t ?)ff & 

tvs»^©M®iajss^-riaT-s»)^ ««ittffl*rtstt 

(%) > WMttttK (°C) *5t1"o 

(4) llpH 

0. 1M CaCla ,-luH DTT&#ir2 OinHi^® 
tgpfj-C2 0/zM LLVY-MC A©*D*^-«l«14*aiJ 

^bfeo m^tzmffimtpK3. o~4. o^43v>t^ 
i^Kth^A, pH4. o~6. otz&uTmmi- 

HU-j7A > pH7. 0~8. 0fc*V^TP IPES-N 
a» pH9C^Th'M-HCl, pHlO. 0~1 

1. 0tC*JV^T75^>-Na, pHll. 0~12. 

0 {C43V^•C^■>S^^ h U -i7 At-fcS. 2 
1-i-5fcpH7t«4)BiVA}Stt*^„ l3 2{i*S5^© 

MapH*^i-mt?fe?j, «t«itffl*rsffi (%) ^ 

1 % K^^^SUI^- b U (S D S) #hSET*»^<£ 

i o o-ct^oabfe^ ?stt*«i«bfco *©^s, 

2 % S D S if T 3 0 ^iCS bt *>1fo 8 0 %© 
fS&£WbT^fc. SStt^SE^OSDS^T-©^^ 

tt*^i-t©x-s!?^ «ttitiB«si#fstt (%) ^ mm 



7 

<>3>CflJ^.£:7n^-:7"2:bTfci, Q>0V73-—v Y<0 

CWHWOW 7*y* r 'fX-r£*©fc&Ji£©«k-5fc* 
©tt»«fcv>. ^n-rcDWittFiSU^P* br* 

hmtttyv— rcwxy^w -tf-^a^st^tBt- 

Sft5±f3®©Xn-:7©5' *S8* ,s Ptgabtt 
+f>M-f y;y-f ^3>&ff SfcXn^TV— A/? 

ndlll ^bbfe®-&5. 6kb, BamHIifbbfci 
>1. 9kK Hindlll fcBamHIfriiftbfe 
±§i§rl . 7kbfc&££ftS©T-gi$©Wtt©ifii8tt-;*j 
tfHindlll g&{4> MffBamH I gUtST ife 5 £ i: 
#fc>A»5o BamHIT-^bbfctrons/*^ 
•y-^DNASTi>tfn-^;i/S^lij7?^|g|U g$J© 
1. QkbDNAigfM-^tf^UgfM-^iJtbU 
•fcoTDNA&EliKU fCDNAtltH i ndlll 
T-^bbfe©t.73trD-^^;i/«SL^i6T-«-iaiU 1. 
7 kbD N ABSfrJt Uttftf Jbtfrip £> D NAZim?* £ g 
ft©l; 7kb HindYli "+BamHiifr#WEt 
illiSn*. £©DNASl!r%£fliV^5.-f :75y-£ 
flWS t±B N A-C-5 -f Xv «J -^S$1-*3©-&tCit 

^T<fc t>'J>8t©^n— >£;*^ ij— ->^-r?x«J;v>o 
[0014] ^gsbfc^'fx^y-fc-yifwwryy 

t3Di-M rT'j ^ ^— »>3 VXttT"^— >7)\4 7 
y^-f -b?-->3 U-->^bT XDt 1 7* 

V- A T'j.-.v hitfci=-©'>fe<i:fc-SS£^trD 
NABrJffcfS-5. 0fl*«±§BDNAiI£-i8)£H indll 
I i:BamHIT-n«^bbfcpUCl 1 9i:a*SU 
^cJS@JM 1 0 9«&J&fCfc&bfc©-fc-y--!f WW X'J 

vyj ■e-5/3>f^^y-->^-rn«7 , OT i 7'v- 

A01*X.3.= y b fta- K-TSD NAB?f>ti&fflA»f^-i: 
l/t^777? KpPRO/?BH#f§t>ft*o pPR 
0/?BH©#JEEB*SSWi!E& 12 9^1% *bd-5bTff 
^ftfcBPTtttfgWcae^-^b^S&v^^ttc: 
©H9rK-£XD-:/fc bTS'JCSiJfS^T-^Sibfe^'f 7 

^ y * y — = > ?-rz c: t t <t d £g£ 3- k 

SDNABfttjWf&frl*. 

[0 0 15] 7*5^5 KpPR0/?BHfCfc!>fl2fCiiE& 



(5) 4$BB¥7- 1 8 4 6 6 0 
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$n&^iiJMl 0 9 ^Escherichia coli JM109/ 
pPRO/?BHi:ifr£, S^Sft, i*&«Bite#x3Sijltt 
^OT^mtCFERM P- 1 3 9 8 7 h bT^&SftT 

[0 0 16] £-5 bt^D — WbT-gfeXD^V-A 
itfc? © D NAfilSJlJBMilK^f* 

5o 1. 7kb DNA»fM-4a^O«JKSStSST-Bfmbb 
^©#i££i(a^-S*lfc£ 1 . 7kb»fM-©DNA^aBa 

#h?tk-£«:i 9 6 7z;mmmti>c>te 
e. 7#gcD^^^-->^awTi) j 7 , n7 i Tv-Ay(3-y-7 r 

ia^©BE?"JS^5K:*-rc -rfcfc*>SB*iJS©BE?US^ 
20 5 W .fc 9 ^ £ ft £ Xn t^T V - A /? ^ 7.3.^;/ 
bMfi^ODNA^SiE^JO-^JTfeS. iDNAM 

lew fc^sfts 7 * j iss*j«i&i&<z>Eaj** 2 

[0 0 17] £tz^ 7D^TV— Aa-»f7:m>.y r£3 

A/7-y-^J.-«y bitfi^ CX^-f (Zwickl) c,, 

71^ l/^-X (FEBS Letters) ^2 7 81, ^2 
30 1 7~2 2 1H (1 9 9 1) D ^^nTVNS©^:* 

7'jmcD7 , Dr7V- AjUS^P*^^ 'J-- 

[0 0 18] U-^y^XY 7i/h'7^7AC^A 
&te¥*®Mt bTP CR,SjC&t<t ?)^figbfc7-D-r 
SfflV^KnqvA^ 7'J*t70y/'ADNA7-f 
77'J-^^'J-=>^Lfci:;5 1 ^<^.§^i:lc: 
tP3';i^ 7 y3Mt^©7 , D5 i TV— Aa-y-T"^— 
40 » hjte?S^tfDNAg3f^*ff5Ci:35»5nrtlT-fe-D 

[0 0 19] 7Dr7V-Aa^7ary h&3-ft 
S«3^©D N Am*E5iJSIE5"M©EJiJS^- 6 {r^ 0 
■f t> % ®&m<D®&\&^ 6J±^^t«kt)^c,nsr 
D7 i 7'V-Aa-y-7*at.^v hSte : ?©DNAig*U?!j© 

[0 0 2 0] J: i) 

50 -Acjte^x^^AJDitiT-fe?). 5te?x^^^ 



m 



u 

-f xyy^f x$-a\ o. 2xssc<£, gia-t-sfe'ofc<& 

fc#-r 7**^-7 74 -fcfr^fc. -*©*££U 1. 7 

[0 0 26] KP3»W 7'Jd-W^ADNAl 
00/zgSEcoRIiftU 7#P— ^y;i/«^tacl& 
£f?V\ 1. 7kb©DNA$^tr^^)t&iaJt)mU 

tlO EcoRI7-A (7b5i'i'->ttS) CI 10 
*SU XISHv* =f-;H* (GIGAPACK GOLD) (^h? 
*$?->tt§S!) Oty^r— 3> >^bfc. dSbTfWSb 
tzvJ X? U— flfclJiTWyf XU Hf— S^a >CfflV% 
fcXP— X-e** 'J — =>XbT^4*P — > A p r o 
2£»> Appo2©»A(fK-ftpTVl 1 8N (SS 
jtttSD Ct^D-=>^btpPR0 1. 7£f§ 
fc. pPROl. TtpfcJlXSftTV^SDNAKWrlCO 

E5U*©E?!]*56 CKffiWcp— -f&fc>t>E 
*J*©E*J#*6tt*IM§fc J: Sff6W7By7y>>- 20 
A a * Xa= y h ©fife?© D N AJg«E?!l© 1 

t. 

[0 0 2 7] r>H2?©*P-->X) 
KD3^ ^y^-^-y^ADNASrHindlll 

, BamHI, MHindlll i:BamHI03i 
«©;£i£-erSfbU 7#P-*7;i'@5l&f&C.fcoT7} 
glbfe^y^CDNA^-y-AX^f CP— 

*xy>x ^n— m— ^sH^hy— lsfr, t. ^-7 

t 1 -* *P— =>X, 7- 7* 30 

^r'J- 7=a7;K SS2Ji£ % 89. 3 8~9. 4 0 
H (1 9 8 9) 1 ©#ffifc<fc!)X>r p Vffitfcifeapb*:. 

-#/?-yx.a- » > ©n*487 ^ </ msai* & t £E5>J 

*©E?iJS^-4fC^S^DNA*^-fiKU 
(MEGALABEL™ JtiBSttK) Z Cr- 32 PD ATP (7 
■7-> + 2vttI!i) -CC:©DNA£JfIflb&o C©«SgfcDN 

AfcXp-xtb-t-y-AX^y^S) cp-;h* xxu 

>^ ;n-A— 5#7hy— #6?5> T. v^7r-f^ 
(JA^v tl/*a7- ^P— — >2\ 7* 7#7h'J 
- ▼=aTJl/,'li2E 89. 5 2~9. 551 (1 40 
9 8 9)3 ©*^tJ;t)±i3^P>K±©DNAi:5 
0*CTf— flfe^-f 7*yy-f XSH*\ 0. 2xSSC^ £ 
S-Ctfcofcfcfc;*— b9S>*^»7"<f— *fxo*. ■?© 
Hindlll «i<bbfe$§-&5. 6kb, BamHI 
*Mbbfc»frl. 9kb N Hindlll kBamHIfr 

fi#Hbbfc«-&i. 7kb©®r>t* s xp— xi^wxyy 

-f X-T S £ i: #93 6 * i: & o fc. 
[0 0 2 8] BamHIt-iSftUfet:D3-j»*^ 7'J 
t^^ADNA 1 0 0 US^THU— XVfrm&M. 

a&c .tota-ttu i. 9kb©DNA&^if'y;i';t£iiu 50 



1$g&¥7- 1 8 4 6 6 0 
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M-*»6>DNA*ftHlbfc. d©DNA£H i ndlll f 

#fbu f^mMMm^n-ox 1 . 7 

kb©DNAWf)t&Jftmbfeo LTff,n&DNA4 
Hindlll fcBamH I f^bbfcX^^ ^ h'pUC 
1 1 9CDNA7-f^3> + -y h (^SitttSi) TJ 
JfeKU ^©DNASWMLfe^IJMl 0 

9&-y-ifww xy^-f ^3>©xp— xtpp- 
— ;w xyy-r -if— >3>tiot^^ ^>-/-rs 

lkCJ:D77^5 KpPRO/?BH^#fe. 

7 * k p p r 0 0 b h (Dmmmmmm^to 

[0 0 2 9] X5*^ KpPRO/3BHt«t5^H!Etfe 
SJlfe^iaJMl 0 9 ^Escherichia coli JM109/ 
pPR0£BHi:f&£, #3t**u xH&ffi&£ifrx3fcxMtiji 
ffiflf&mCFERM P- 1 3 9 8 7 £LX&St£ftX 

[0 0 3 03 X5*5 PpPROiSBHCo^ 

© D N AJg*E?!|fc&;£ bfc. E?>J*©E?!]#^ 5 UK 

?) If f> ft -5 XP r7 V— A 0 V X ^-^ >y;> «fi?ffl D N 
AJgfflB?>J© 1 MX'&Z. KDNAJg»gE?iJfrSjt^$ 
*V5 7 5 y ^E^JSE^J^E^JS-^ 2 fcgs-r. 

[0031] (a-y-X^-^h 3HS?©^3K) E?iJ*© 
EyJS^9Cjr;?-DNA£^jE£b, ^^7^i:ATP 
X'5' *SS& y>^bbfe. C©DNA^77-f V- N 
pPROl. 7%mm£lsXK3.—*> (Mutan)™-K 

(^ffiiittSf) X-aV73--y bjte^Cga^P H>© 
ffiI?!Nco"raffif¥ALf;. bXff ?>"fLfeX^ 
XU'pPRONl. 7SNcoIMU S» 
■B- S £ 1. 1 <t o X 9 — S5S© 1 a c Xp ^E— * — i: 
aiRM^©1-<T«tK:a-y-XJ.= «j' h©a-Kl«ft«f 
o77^U'pPR0Nl. 2^^bfc. pPRON 

1. 2SFokI•c•^S{bb^ ^vy>77^>K5 
SitttSi) *fflVNT5!eSiS¥»<bb*:^ 7^P-xy 
;b«^»i:'f-^->7^Xlc«fc»3i^2. 3kb©DN 
ABfit^JiSabfc. KfBf>t*Nc o IX-MlbU ;tx* 
Nc o ISVHincIIt:<t»)Xa^bbfeX7^^ H 

ptvi 1 8N (£ffijgtt8i).i:Ji*su mzHtzr? 

^vHt^BUMl 0 9ttS)&K!(gglbfco JKWte^ 
^e.X^^^ K<&SI@{b, *<]0. 7kb©}?AI0r#£& 
o77^U'pPR0N0. 7*f#fc 0 Ell OfcpPR 
ON0. T<DMmB$&&m*miro pPRONO. 7C 
«kUffi5H«&$ftfc*fflBJMl 0 9ttt Escherichia 
coli JM109/pPRON0.7i:^«, X^fe^p^ 
#X^X|gft^5ff^mt F E RM P- 1 3 9 8 6 £ b 
TSFK^rfVt^S. Escherichia coli JM109/pPR0N0.7 

7>li^y >Sioi?.fcL-XP^ig«feT-tg^l1-Si:^ ^ 



(9) ttH¥7- 1 8 4 6 6 0 

15 16 

65 70 75 

Thr Lys Ala Met Ala Asn Leu Leu Ser Asn lie Leu Asn Glu Asn 

80 85 90 

Arg Trp Phe Pro Tyr Leu Val Gin He He He Gly Gly Tyr Val 
95 100 105 

Asp Glu Pro Thr lie Ala Asn Leu Asp Pro Phe Gly Gly Leu He 

110 115 120 

Phe Asp Asp Tyr Thr Ala Thr Gly Ser Gly Thr Pro Phe Ala He 

125 130 135 

Ala Val Leu Glu Glu Gly Tyr Arg Glu Asp Leu Thr He Glu Glu 

140 145 150 

Ala Lys Glu Leu Ala He Arg Ala Val Arg Ala Ala Gly Arg Arg 

155 160 165 

Asp Val Tyr Thr Gly Ser Lys Lys Val Gin Val Val Thr He Thr 

170 175 180 

Lys Asp Gly Met Lys Glu Glu Phe Val Val 

185 190 
CO 0 3 6] g2?!l#<f : 3 > hM : > r 

mn<z>&$ : 20 mm 

W&q<D§l 20 : V"ai*M 7W* (Pyrococcus furiosus) 

Thr Thr Thr Val Gly He Lys Val Lys Asp Gly Val Val Leu Ala 
1 5 10 15 

Ala Asp Thr Gin Ala 
20 

[0 0 3 7] E5y»*:4 [ 0 0 3 8 ] E8J*9 : 5 

E?J©SS : 19 ffi^JcDS* : 570 

mm®, -.wm ®&]<d®. : tm 

W&\<Dm®. : mate® (llrfiKDNA ) mmam®. : Genomic PNA 

mm 

AARGTNAABG AYGGNGTNG 19 £%B& : fin»tt 7WX (Pyrococcus furiosus) 

: 

ACGACTACGG TAGGTATTAA GGTAAAAGAC GGCGTTGTGC TTGCTGCTGA CACTCAAGCC 60 

TCCCTTGATC ACATGGTTGA GACACTTAAC ATAAAGAAGA TCATCCCAAT CACAGATAGA 120 

ATAGCAATAA CGACTGCTGG TAGCGTTGGA GATGTTCAAA TGCTTGCTAG ATACCTAGAG 180 

GCTGAAGCAA GATACTACTA CTTCACCTGG GGTAGACCAA TGACTACAAA GGCCATGGCG 240 

AACCTCTTGA GCAACATACT GAACGAAAAC AGATGGTTCC CATATTTGGT TCAGATAATC 300 

ATTGGAGGAT ACGTGGATGA ACCAACAATA GCAAACCTAG ATCCCTTTGG AGGCTTAATA 360 

TTTGATGACT ACACAGCAAC AGGTTCCGGA ACCCCCTTTG CAATTGCAGT TTTAGAAGAG 420 

GGATATAGAG AGGACTTAAC TATAGAGGAG GCAAAAGAAC TTGCAATTAG AGCGGTAAGA 480 

GCAGCTGGGA GAAGAGACGT CTACACCGGA AGCAAGAAGG TTCAAGTGGT CACAATAACT 540 

AAGGACGGCA TGAAGGAAGA GTTTGTAGTA 570 
[0 0 3 9] EB^iJS^- : 6 &m>l<Z>mm : Genomic DNA 

mwvm : 582 mm 

S2JiJ©S : tfttt : VJOriH TitfX (Pyrococcus furiosus) 

mn : 

ATGGCATTTG TTCCACCTCA GGCTGGGTAC GACAGAGCAA TTACAGTTTT TAGTCCAGAT 60 




# * m a (m> 
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Ncol a „ 
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ABSTRACT 

PURPOSE: To provide the method for industrially producing the ultra-highly 
heat-resistant protease by isolating the gene of the ultra— highly 
heat-resistant protease and using the isolated gene. 

CONSTITUTION: The ultra-highly heat-resistant protease gene expressed with 
the restriction enzyme map. The method for producing the ultra highly heat- 
resistant protease is characterized by culturing a transformant produced by 
introducing a recombined plasmid containing the gene. 
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Abstract (Basic) : JP 6197770 A 

An ultra heat-resistant protease gene (I) of specified 
structure is new. Also claimed is (1) ultra heat-resistant 
protease gene which can be hybridised with (I) . The prepn. of an 
ultra-heat resistant protease comprises introducing a recombinant 
plasmid to . produce a transformant with (I) and culturing. 

USE/ADVANTAGE - An ultra heat-resistant protease of high 
purity can be prepd. in a large amount. In an example, Pyrococcus 
furiosus DSM3638 was cultured in a medium contg. 1% tryptone, 0.5% 
yeast extract, 1% soluble starch, 3.5% Jamarin S solid, 0.5% 
Jamarin S liquid, 0.003% MgS04, 0.001% NaCl, 0.0001% CoS04 , 
0.0001% CaCl2.7H20, 0.0001% ZnS04 , 0.1 ppm CuS04.5H20, 0.1 ppm 
KAl ( S04 ) 2 . 2H20 , 0.1 ppm H3B03, 0.1 ppm Na2Mo04 . 2H20 and 0.25 ppm 
NiCl2 . 6H20) at 95 deg . C for 16 hrs . . The culture was centrifuged 
and the microbial cells suspended in 4 ml 0.05 M Tris-HCl. 0.8 ml 
lysozyme and 2 ml 0 . 2 M EDTA were added and the mixture was heated 
at 20 deg.,C for 1 hr.. 24 ml SET soln. , 4 ml 5% SDS and 400 
micro-1 Proteinase K were added and reacted at 37 deg.C for 1 hr . . 
The reaction product was extracted with phenol/chloroform and 
pptd. with ethanol to give 3.2 mg genomic DNa. A cosmid protein 
library was prepd. Plasmids pPhe2, pPheS3, pPheEl and pPheE2 
contg. (I) were prepd. . ! 
Dwg . 0/10 

Title Terms: ULTRA; HEAT; RESISTANCE; PROTEASE; GENE; OBTAIN 
Derwent Class: B04 ; D16 i 
International Patent Class (Main) : C12N-015/57 
International Patent Class (Additional) : C12N-009/50; 
C12N-015/57; 

C12R-0 01-00; C12R-001-19 



